Specifications TableSubjectEnergySpecific subject areaSolar EnergyType of dataTableHow data were acquiredRaw data were acquired by the data logger (Graphtec midi Logger GL220) during the indoor experiment and then transferred to Excel file for further analysis.Data formatRaw and AnalyzedParameters for data collectionThese datasets were derived from indoor experiments using halogen solar simulators, with several controlled parameters, such as; data collection every 30 seconds/sampling, room temperature 26 °C, irradiance 1000 W/m^2^, closed room with normal air circulation and without lighting.Description of data collectionThese data were collected by a data-logger taken by thermocouples installed at 10 measurement points of the rear surface of the PV module. The data-logger was set to collect the data every 30 seconds for 60 minutes. The steady-state was achieved after 30 minutes from start, then the measurements of the PV-Off and PV-On was started alternately 10 minutes by opening and closing the circuit. After completing the experiment, the data was read and stored in Excel for further analysis.Data source locationKanagawa Institute of Technology, Atsugi, Kanagawa, JapanData accessibilityData is provided within this article.Related research articleYandri E. Development and experiment on the performance of polymeric hybrid Photovoltaic Thermal (PVT) collector with halogen solar simulator. Sol Energy Mater Sol Cells 2019; 201:110066. [https://doi.org/10.1016/j.solmat.2019.110066](10.1016/j.solmat.2019.110066){#intref0010} \[[@bib1]\].**Value of the data**•These datasets are useful to provide an overview of the behaviour and distribution of PV surface temperature when generating or not generating electricity.•With more measurement points, these datasets provide a more detailed picture of the temperature distribution on the PV surface of the module, such as from the middle to the edge, on the segment and the connecting line between segments, etc.•Using these datasets, researchers will be more accurate in analyzing the performance of the PV module with simulation or field application.•These datasets can be used as a reference for further improvements, especially in designing a more uniform solar simulator and understanding the operational modes of the PV module.•These datasets are very interesting to learn more about the effects of Joule heating in the integration of PV module with solar collectors into a hybrid photovoltaic thermal (PVT) collector.

1. Data {#sec1}
=======

These datasets display the measurement results of photovoltaic (PV) surface temperature from an indoor experimental design, as shown in [Fig. 1](#fig1){ref-type="fig"}. [Fig. 1](#fig1){ref-type="fig"}(a) describes the complete setup of the experiment. [Fig. 1](#fig1){ref-type="fig"}(b) describes the front side of the PV module. [Fig. 1](#fig1){ref-type="fig"}(c) describes the detailed measurement positions at the rear side of the PV module. These datasets were taken from 10 measurement points, which represents the surface temperature of middle, edge and corner of the PV module. As a result, those PV surface temperatures can be seen in [Table 1](#tbl1){ref-type="table"}. The horizontal direction shows the PV surface temperature of 10 measurement points and the average, while the vertical direction is a measurement condition from PV-Off to PV-On alternately every 10 minutes in 1 hour. These datasets are useful in analyzing the PV surface temperature distribution of a PV module, including analyzing the Joule heating effect when generating electricity \[[@bib2]\].Fig. 1Experimental design, a). Complete setup of the experiment, b). The front side of the PV module, c). Measurement positions at the rear side of the PV module.Fig. 1Table 1PV surface temperature distribution during PV-On and PV-Off.Table 1MinuteModePV surface temperature, $T_{pv}$ (^o^C)12345678910Average00--10PV-Off36.1135.9037.0736.2239.9036.4136.3538.7637.2438.5237.2511--20PV-On36.2636.0137.3536.1940.2336.7736.6239.0737.5538.6437.4721--30PV-Off36.8136.5237.6336.2340.4137.2336.7539.3237.8539.0037.7731--40PV-On37.0236.7037.7736.4640.6537.5336.9139.5438.1339.1937.9941--50PV-Off36.8636.8737.9936.6640.8037.6537.0139.7338.3239.3738.1451--60PV-On36.4136.8538.1236.9240.8137.3137.1739.6638.2439.4938.14

2. Experimental design, materials, and methods {#sec2}
==============================================

[Fig. 1](#fig1){ref-type="fig"} shows the detailed experimental design. As shown in [Fig. 1](#fig1){ref-type="fig"}(a), the complete setup of the experiment using a solar simulator, which consists of two main parts, ie: the solar module and the halogen light source. Regarding the solar simulator used; including the reasons, dimensions, construction, and characteristics, can refer to Ref. \[[@bib3]\]. There is some important and related information. As explained, the dimensions of the simulator are 430 mm × 390 mm x 1000 mm, made of an aluminium frame. The optimum distance between the PV surface and the surface of light sources was set to $D =$32 cm. The light source consists of 16 halogen lamps (Ushio JDR50, 50 W/110 V) with a 4 × 4 array, mounted on an aluminium plate 380 mm × 350 mm, with a thickness of δ3 mm. The position and configuration of halogen lamps are fixed and can be switched on-off independently using its manual switch.

The data-logger (Graphtec midi Logger GL220, 10 channels) was programmed to collect the data every 30 seconds. Using a sliding manual voltage regulator (Matsunaga Mfg, Co. Ltd, Type SD-1310) to adjust the voltage input $V_{i}$ to the halogen simulator, the irradiance $I_{o}$ was set to 1000 W/m^2^. Due to the limited port on the data-logger, the room temperature $T_{r}$, considered as the ambient air temperature $T_{a}$ , was recorded by the room thermograph. The sensor of $T_{r}$ or $T_{a}$ was placed in the middle of the ceiling and set to 26 °C. As shown in [Fig. 1](#fig1){ref-type="fig"}(b) for the solar module part, we used the mono-crystalline PV module (GT434 type, KIS Solar Japan), with the outer dimensions of 380 × 350 mm. By calculating the area of 17 existing solar cell segments, the effective area of PV $A_{pv}$ is 0.091 m^2^.

As shown in [Fig. 1](#fig1){ref-type="fig"}(c), the surface temperature of the PV module $T_{pv}$ was measured at the rear side of the PV module. The reason is to avoid the measurement cable obstructing the light beam from the solar simulator. The measurement points are spread evenly at 10 points to get a clearer picture of the data. Those points represent the middle, edge and corner of the PV module. The indoor experiment can give more controls to the external parameters, such as ambient air temperature $T_{a}$, irradiance $I_{o}$, wind speed $V_{w}$ \[[@bib4]\]. This condition is expected in investigating the effect of Joule heating on the thermal performance of the PVT collector during electricity generation \[[@bib2]\]. In theory, the output of a PV module depends on the operating temperature of the module \[[@bib5]\].

To make the accuracy, the irradiance $I_{o}$ was measured using a pyranometer (MS-42, Eko) before starting the experiment. After that, the pyranometer was replaced by the PV module. To get the optimal Joule heating effect, the PV output of PV module has been set at the maximum power point (MPP) by setting the sliding variable resistor. We started the experiment at $T_{pv} \approx T_{a}$. After 30 minutes of starting the experiment, the steady-state has been reached. Then, the measurements for PV-Off and PV-On took place alternately with 10 minutes each by opening and closing the circuit.

To protect the PV module not to be exposed to the halogen rays for too long, the collected data was carried out for 60 minutes. Then, the light source was turned off. The PV module is cooled naturally by air. Finally, the experiment was complete. The data-logger stored the CSV file format in tabular data, such as a spreadsheet or database. The data can be exported to Microsoft Excel for further analysis. For simplification, we present the data of PV surface temperature distribution in the average of 10 minutes per mode for each measurement point, as shown in [Table 1](#tbl1){ref-type="table"}.
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